Pyrroloquinoline quinone (coenzyme PQQ) and the oxidation of SH residues in proteins.
Pyrroloquinoline quinone (PQQ) catalyzes the oxidation of cysteamine at neutral pH with a second order rate constant K2 = 0.45 M-1 s-1. The reduction of PQQ was monitored by absorption and fluorescence spectroscopy, whereas the oxidation of cysteamine to cystamine was followed by titration with 5,5'-dithiobis(2-nitrobenzoic acid). PQQ also catalyzes the oxidation of thiol groups critically connected with the function of two proteins, i.e. thioredoxin and phosphoribulose kinase. The reaction of PQQ with reduced thioredoxin brings about the oxidation of two thiol groups of the oxireductase, whereas the enzyme phosphoribulose kinase is inactivated at 25 degrees C. The oxidized disulfide bond of phosphoribulose kinase is reduced by dithiothreitol and the enzyme recovers catalytic activity. The ability of PQQ to catalyze the oxidation of vicinal cysteinyl residues to generate disulfide bonds under mild experimental conditions can be exploited to define the precise role of modified thiol residues in either catalysis or stabilization of protein structure.